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A METHOD FOR MANUFACTURING A PROBE CARD 

[0001] The present application is a continuation 

application of- PCT/ JP02 /0804 9 filed on August 7 , 2002 which 
claims priority from a Japanese Patent Application No. 
2001-243407 filed on August 10, 2001, the contents of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] The present invention relates to a method for 

manufacturing a probe card . 

RELATED ART 

[0003] In the recent trend of making the pitch of electrodes 

of an electronic device narrow, a demand for miniaturizing the 
probe pins of a probe card provided in a testing apparatus for 
testing the electronic device with high precision has also been 
increasing. As conventional minute probe pins, the membrane 
type probe pins are known. 

[0004] The membrane type probe pins , however, haveaproblem 

that they are liable to be deformed because of being in contact 
with the electronic device. Accordingly, it is difficult to 
provide a probe card having minute probe pins with high precision. 

SUMMARY OF THE INVENTION 

[0005] Therefore, it is an object of the present invention 

to provide a method for manufacturing a probe card, which is 
capable of overcoming the above drawbacks accompanying the 
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conventional art. The above and other objects can be achieved 
by combinations described in the independent claims. The 
dependent claims define further advantageous and exemplary 
combinations of the present invention. 

[0006] In order to solve the problems above, according 

to the first aspect of the present invention, a method for 
manufacturing a probe card, which includes a contact provided 
on a base substrate and electrically coupled to a terminal of 
an electronic device, for receiving and/or sending a signal from 
and/or to the electronic device, includes a first contact 
formation step of forming a first contact of the contacts on 
a first surface of a first sacrificial substrate, a second contact 
formation step of forming a second contact of the contacts of 
a first surface of a second sacrificial substrate, a signal 
transmission line formation step of forming a signal 
transmission line in the base substrate, a first contact joining 
step of attaching the first surface of the first sacrificial 
substrate to the base substrate and joining the first contact 
to the signal transmission line and a second contact joining 
step of attaching the first surface of the second sacrificial 
substrate to the base substrate and joining the second contact 
to the signal transmission line. 

[0007] The method for manufacturing a probe card may 

further include a first sacrificial substrate elimination step 
of eliminating the first sacrificial substrate after the first 
contact is coupled to the signal transmission line in the first 
contact joining step, wherein after the first sacrificial 
substrate is eliminated in the first sacrificial substrate 
elimination step, the first surface of the second sacrificial 
substrate may be attached to the base substrate and the second 
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contact may be joined to the signal transmission line in the 
; second contact joining step. 

[0008] The first contact formation step includes the steps 

of forming a first penetration hole in the first sacrificial 
substrate and forming first one of the first contacts in order 
that a first end of the first one of the first contacts is fixed 
to the first surface of the first sacrificial substrate and a 
second end of the first one of the first contacts is bent in 
a direction toward a second surface opposite to the first surface 
of the first sacrificial substrate to be held freely within the 
first penetration hole. 

[0009] The first contact formation step includes a step 

of forming a second one of the first contacts in order that a 
first end of the second one of the first contacts is fixed to 
the first surface of the first sacrificial substrate at a position 
facing the first one of the first contacts to the first penetration 
hole and a second end of the second one of the first contacts 
is bent in the direction toward the second surface of the first 
sacrificial substrate to be held freely within the first 
penetration hole . 

[0010] The first contact formation step includes a step 

of forming the first and second ones of the first contacts to 
be substantially symmetrical at two facing sides of the first 
penetration hole formed in a rectangular shape respectively. 
[0011] The first contact formation step includes a step 

of forming a plurality of the first contacts at each of four 
sides of the first penetration hole formed in a rectangular shape . 
[ 0012 ] The second contact formation step includes the steps 

of forming a second penetration hole which is larger than an 
area of the first sacrificial substrate in which the first contact 
is placed and forming the second contact in order that a first 
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end of the second contact is fixed to the first surface of the 
second sacrificial substrate and a second end of the second 
contact is bent in a direction toward a second surface opposite 
to the first surface of the second sacrificial substrate to be 
held freely within the second penetration hole, and the second 
joining step includes a step of attaching the first surface of 
the second sacrificial substrate to the base substrate in order 
that the first contact coupled with the signal transmission line 
is placed within the second penetration hole and joining the 
second contact to the signal transmission line. 
[0013] According to the second aspect of the present 

invention, a method for manufacturing a probe card, which 
includes a contact provided on a base substrate and electrically 
coupled to a terminal of an electronic device, for receiving 
and/or sending a signal from and/or to the electronic device, 
includes a penetration hole formation step of forming a 
penetration hole in a sacrificial substrate, a first contact 
formation step of forming first one of the contacts in order 
that a first end of the first one of the contacts is fixed to 
a first surface of the sacrificial substrate and a second end 
of the first one of the contacts is bent in a direction toward 
a second surface opposite to the first surface of the sacrificial 
substrate to be held freely within the penetration hole, a second 
contact formation step of forming second one of the contacts 
in order that a first end of the second one of the contacts is 
fixed to the first surface of the sacrificial substrate at a 
position facing the first one of the contacts to the penetration 
hole and a second end of the second one of the contacts is bent 
in the direction toward the second surface of the sacrificial 
substrate to be held freely within the penetration hole, a signal 
transmission line formation step of forming a signal transmission 
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line in the base substrate and a contact joining step of attaching 
the first surface of the sacrificial substrate to the base 
substrate and joining the first and second ones of the contacts 
to the signal transmission line. 

[0014] The summary of the invention does not necessarily 

describe all necessary features of the present invention. The 
present invention may also be a sub-combination of the features 
described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1 shows an example of the configuration of 

the semiconductor testing apparatus. 

[0016] Figs. 2A and 2B are a plan view and a 

cross-sectional view, respectively, showing a first step of 
a method for manufacturing a probe card 16 according to a first 
embodiment . 

[0017] Figs. 3A and 3B are a plan view and a 

cross-sectional view, respectively, showing a second step of 
a method for manufacturing a probe card 16 according to the 
first embodiment. 

[0018] Figs. 4A, 4B and 4C are a cross-sectional view, 

a cross-sectional view and a plan view, respectively, showing 
a third step of a method for manufacturing a probe card according 
to the first embodiment. 

[0019] Figs. 5A and 5B show examples of a contact 

arrangement of the configuration of a probe card manufactured 
by the method of the first embodiment. 

[0020] Figs. 6A, 6B and 6C are a plan view, a 

cross -sectional view and a cross-sectional view, respectively, 
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showing the configuration of a probe card 1 6 and a method thereof 
according to a second embodiment. 

[0021] Fig, 7 shows another method for manufacturing a 

probe card 16 according to the second embodiment. 
[0022] Figs. 8A, 8B and 8C are a plan view, a 

cross-sectional view, and a cross-sectional view, 
respectively, showing the configuration of a probe card 16 
and a method thereof according to a third embodiment. 
[0023] Fig. 9A is a plan view of the configuration of 

a probe card, Figs. 9B, 9C and 9D are plan views showing a 
method for manufacturing the probe card 16 according to a fourth 
embodiment . 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] The invention will now be described based on the 

preferred embodiments, which do not intend to limit the scope 
of the present invention, but exemplify the invention. All 
of the features and the combinations thereof described in the 
embodiment are not necessarily essential to the invention. 

[0025] Fig. 1 shows an example of the configuration of 

a semiconductor testing apparatus 10 according to an exemplary 
embodiment of the present invention. The semiconductor 
testing apparatus 10 includes a pattern generating unit 12, 
a waveform adjusting unit 14, a probe card 16 and a judging 
unit 20. 

[0026] The pattern generating unit 12 generates test 

signals to test a device under test 18 that is an electronic 
device and supplies them to the waveform adjusting unit 14. 
[0027] The waveform adjusting unit 14 adjusts the test 

signals generated by the pattern generating unit 12 and 
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supplies the adjusted test signals to the probe card 16. The 
waveform adjusting unit 14 may supply the test signals to the 
probe card 16 at desired timing. In this case, the waveform 
adjusting unit 14 may include a timing generator for generating 
the desired timing. The timing generator may include a 
changeable delay circuit so that it can supply the desired 
timing to the waveform adjusting unit 14 by receiving a 
reference clock to control the operation of the semiconductor 
testing apparatus 10 and delaying the received reference clock 
as much as the desired time using the changeable delay circuit . 
[0028] The probe card 16 is coupled to a plurality of 

electrodes provided in the device under test 18 electrically 
and receives and/or sends signals from and/or to the device under 
test 18. Particularly, the probe card 16 supplies the test 
signals to the device under test 18. In addition, the probe 
card 16 receives output signals outputted by the device under 
test 18 based on the test signals and supplies the received output 
signals to the judging unit 20. 

[0029] The judging unit 20 judges the quality of the device 

under test 18 based on the output signals outputted by the device 
under test 18 based on the test signals. The judging unit 20 
may judge the quality of the device under test 18 by, e.g. comparing 
the output signals outputted by the device under test 18 with 
expected signals supposed to be outputted by the device under 
test 18 based on the test signals. In this case, the pattern 
generating unit 12 may generate the expected signals based on 
the generated test signals to supply them to the judging unit 
20. 

[0030] Figs. 2 to 4 show a method for manufacturing a probe 

card 16 according to the first embodiment. 
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[0031] Fig. 2 shows a first step of the method for 

manufacturing a probe card 16 according to the first embodiment. 
Fig. 2A is a plan view showing the first step, and Fig. 2B is 
a cross-sectional view showing the first step. 
[ 0032 ] The first step includes a penetration hole formation 

step of forming a penetration hole 104 in a Si substrate 102 
that is an example of a sacrificial substrate and a contact 
formation step of forming probe pins 100 that are an example 
of the contacts. Figs. 2A and 2B show an example of forming 
six probe pins 100. 

[0033] A mask layer of a desired shape to form the probe 

pins 100 is first formed on a first surface of the Si substrate 
102. The mask layer is, e.g. silicon oxide, silicon nitride 
or the like. And, taking the mask layer as a mask, a conductive 
material is deposited on the Si substrate 102 to form the probe 
pins 100. For example, the probe pins 100 are formed by using 
a physical vapor deposition such as the sputtering method, the 
vacuum vapor deposition or the like. 

[0034] Then, after eliminating the mask layer , amask layer 

of a desired shape to form the penetration hole 104 on a second 
surface of the Si substrate 102 opposite to the first surface. 
And, taking the mask layer as a mask, a part of the Si substrate 
102 is eliminated by, e.g. etching to form the penetration hole 
104. Particularly, the penetration hole 104 of a rectangular 
shape is formed in order that first ends of a plurality of the 
probe pins 100 are fixed to the Si substrate 102 while second 
ends of them are free. In addition, the penetration hole 104 
of a rectangular shape may be formed in order that a pair of 
probe pins 100, which are adjacent to each other in a longitudinal 
direction, are substantially symmetrical to the penetration hole 
104 . 



9 



[0035] And, first one of the probe pins 100 is formed in 

order that a first end of it is fixed to the first surface of 
the Si substrate 102 while a second end of it is bent in a direction 
from the first surface to the second surface of the Si substrate 
102 to be freely held in the penetration hole 104. 
[0036] In addition, second one of the probe pins 100 is 

formed in order that a first end of it is fixed to the first 
surface of the Si substrate 102 at a position facing the first 
one of the probe pins 100 against the penetration hole 104 while 
a second end of it is bent in a direction from the first surface 
to the second surface of the Si substrate 102 to be freely held 
in the penetration hole 104. As a method of bending the probe 
pins 100, the second end of one of the probe pins 100 may be 
bent by, e.g. pressing it in a direction from the first surface 
to the second surface or changing temperature after forming the 
probe pins 100 of a bimorph structure. 

[0037] Further, the probe pins 100 that are probes coupled 

to terminals of the device under test 18 electrically are formed 
to have elasticity due to their bent shape (a lead shape) . 
Moreover, a plurality of probe pins 100 is formed on the Si 
substrate in order to correspond to the contact arrangement of 
the probe card 16. In addition, the Si substrate 102 is a 
structure for holding the position of the plurality of probe 
pins 100, where the plurality of probe pins 100 is formed at 
a precise position, and the plurality of probe pins 100 is 
eliminated by etching or mechanical peeling after it is joined 
and fixed to a predetermined position of the probe card 16. 
Moreover, the penetration hole 104 is provided for accepting 
the probe pins 100 with a bent shape in the Si substrate 102, 
so that the probe pins 100 can be prevented from being broken. 
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[0038] Fig. 3 shows a second step of the method for 

manufacturing the probe card 16 according to the first embodiment . 
Fig. 3A is a plan view showing the second step, and Fig. 3B is 
a cross-sectional view showing the second step. 
[0039] The second step includes a signal transmission line 

formation step of forming signal transmission lines including 
pin wiring patterns 108 and pin pads 110 on a base substrate 
106. Fig. 3A and 3B show an example of forming six pin wiring 
patterns 108 and six pin pads 110. 

[0040] A mask layer of a desired shape to form the pin 

wiring patterns 108 and the pin pads 110 is first formed on a 
surface of the base substrate 106 . Themask layer is , e.g. silicon 
oxide, silicon nitride or the like. And, taking the mask layer 
as a mask, a conductive material is deposited on the Si substrate 
102 to form the pin wiring patterns 108 and the pin pads 110. 
For example, the pin wiring patterns 108 and the pin pads 110 
are formed by using a physical vapor deposition such as the 
sputtering method, the vacuum vapor deposition or the like or 
by plating such as electroplating, chemical plating or the like. 
[0041] Further, the base substrate 106 that is a body 

structure of the probe card 16 is a circuit board to perform 
signal transmission from and/or to the device under test 18 and 
the testing apparatus 10. External terminals or contacts 
electrically coupled to the device under test 18 and the testing 
apparatus 10 are manufactured to correspond to the contact 
arrangement of the device under test 18 , having wirings patterned 
to correspond to each of the plurality of probe pins 100 one 
to one. For example, a probe card 16 for measuring 64 pieces 
of device under test 18 having 40 pin terminals at the same time 
includes thousands of probe pins 100. In addition, 6 pin pads 
110 are electrode pads coupled to corresponding root parts of 
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6 probe pins 100 electrically and/or mechanically. Moreover, 
6 pin wiring patterns 108 are wiring patterns for allowing the 
6 pin pads 110 and the corresponding external terminals or 
contacts to be coupled with each other electrically and/or 
mechanically . 

[0042] Fig. 4 shows a third step of the method for 

manufacturing the probe card 16 according to the first embodiment . 
Fig. 4A and 4B are cross-sectional views showing the third step, 
and Fig. 4C is a plan view showing the third step. 
[0043] The third step includes a contact joining step of 

joining the plurality of probe pins 100 to the pin pads 110 by 
attaching the first surface of the Si substrate 102 to the base 
substrate 106. 

[0044] First, as shown in Fig. 4A, the first ends (the 

root parts) of the 6 probe pins 100 fixed on the first surface 
of the Si substrate 102 and the 6 pin pads 110 formed on the 
corresponding base substrate 106 are positioned and joined each 
other electrically and/or mechanically. And, as shown in Fig. 
4B, the Si substrate 102 joined with the probe pins 100 is 
eliminated by etching or mechanical peeling. 

[0045] By the first to third steps shown in Fig. 2 to 4, 

a probe card 16 realizing desired contact arrangement is 
completely made . The probe card 16 is mounted to, e . g . a prober 
apparatus, and the testing apparatus 10 performs the electrical 
test of the device under test 18 via the probe card 16. At this 
time, the contact end parts 112 of the second ends of the probe 
pins 100 are pressed to be in contact with the terminals of the 
device under test 18 so that they can be coupled to the terminals 
electrically . 

[0046] Fig. 5 shows the configuration of the probe card 

16 manufactured by the method of the first embodiment. Figs. 



12 



5 A and 5B show two examples whose contact arrangement is different . 
The probe card 16 of the first embodiment shown in Fig . 5A includes 
a plurality of probe pins 100a and 100b, where the plurality 
of probe pins 100a extending in a predetermined direction while 
arranged in a direction substantially perpendicular to the 
extension direction and the plurality of probe pins 100b 
extending in a direction opposite to the predetermined direction 
while arranged in a direction substantially perpendicular to 
the extension direction are formed substantially symmetrically . 
In other words, the probe pins 100a extending in the predetermined 
direction and the probe pins 100b extending in the direction 
opposite to the predetermined direction are formed facing each 
other. The probe card 16 of the first embodiment shown in Fig. 
5B includes a plurality of probe pins 100a, 100b, 100c and lOOd, 
where the plurality of probe pins 100a extending in a first 
direction while arranged in a direction substantially 
perpendicular to the extension direction and the plurality of 
probe pins 100b extending in a second direction opposite to the 
first direction while arranged in a direction substantially 
perpendicular to the extension direction are formed 
substantially symmetrically, and the plurality of probe pins 
100c extending in a third direction substantially perpendicular 
to the first direction while arranged in a direction substantially 
perpendicular to the extension direction and the plurality of 
probe pins lOOd extending in a fourth direction opposite to the 
third direction while arranged in a direction substantially 
perpendicular to the extension direction are formed 
substantially symmetrically. In other words, the probe pins 
100a extending in the first direction and the probe pins 100b 
extending in the second direction and the probe pins 100c 
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extending in the third direction and the probe pins 100c extending 
in the fourth direction are formed facing each other respectively. 
[0047] In the process of manufacturing the probe card 16 

as above, the penetration hole 104 of a rectangular shape is 
formed on the Si substrate 102, and the probe pins 100 are formed 
at two or four corresponding sides of the penetration hole 104 
respectively. And, since the probe pins 100 are joined to the 
pin pads 110 of the base substrate 106 after attaching the Si 
substrate 102 to the base substrate 106, all of the probe pins 
100 can be joined and formed in one stroke. 

[0048] In addition, since the plurality of probe pins 100 

is formed substantially symmetrically to the Si substrate 102, 
the Si substrate 102 is controlled not to be shaky when attaching 
the Si substrate 102 to the base substrate 106, so that the Si 
substrate 102 and the base substrate 106 can be positioned with 
stability. Therefore, the probe pins 100 and the pin pads 110 
can be positioned with high precision. 

[0049] Fig. 6 shows the configuration of a probe card 16 

and a method for manufacturing it according to a second embodiment . 
Fig. 6A is a plan view of the configuration of the probe card 
16, Fig. 6B is a cross-sectional view of the configuration of 
the probe card 16 and Fig. 6C is a cross-sectional view showing 
the method for manufacturing the probe card 16. 
[0050] As shown in shown in Figs. 6A and 6B, the probe 

card 16 of the second embodiment includes a plurality of probe 
pins 101a, 101b, 101c and lOld arranged in a lattice shape on 
the base substrate 106. The probe pins 101a, 101b, 101c and 
lOld extend in a predetermined direction and are arranged along 
the extension direction . Inaddition, the probe pins 101a, 101b, 
101c and lOld are arranged along a direction substantially 
perpendicular to the extension direction in a plurality of lines 



respectively. Fig. 6 shows an example in which the probe pins 
101a, 101b, 101c and 10 Id are arranged in six columns and four 
rows with a narrow pitch. 

[0051] Hereinafter, the method for manufacturing the probe 

card 16 according to the second embodiment will be described 
referring to Figs. 6A, 6B and 6C. 

[0052] Like the first step of the manufacture method shown 

in Fig . 2 , a penetration hole 104ais first formed on a Si substrate 
102a, and the probe pins 101a of the plurality of probe pins 
are formed on the first surface of the Si substrate 102a. At 
this time, the probe pins 101a are formed in order that first 
ends of them are fixed to the first surface of the Si substrate 
102a while second ends of them are bent in a direction from the 
first surface to the second surface opposite to the first surface 
of the Si substrate 102a to be freely held in the penetration 
hole 104a. In the same way, a penetration hole 104b and the 
probe pins 101b are formed on a Si substrate 102b, a penetration 
hole 104c and the probe pins 101c are formed on a Si substrate 
102c and a penetration hole 104d and the probe pins lOld are 
formed on a Si substrate 102d. In addition, like the second 
step of the manufacture method shown in Fig. 3, signal 
transmission lines having pin wiring patterns and pin pads are 
formed in the base substrate 106. 

[0053] Further, a penetration hole 104b is formed to be 

larger than an area of the Si substrate 102a in which the probe 
pins 101a are placed. A penetration hole 104c is formed to be 
larger than an area that is an area of the Si substrate 102a, 
in which the probe pins 101a are placed, to which an area of 
the Si substrate 102b, in which the probe pins 101b are placed, 
is added. 
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[0054] In addition, a penetration hole 104b is formed to 

be larger than an area that is the area of the Si substrate 102a, 
in which the probe pins 101a are placed, and the area of the 
Si substrate 102b, in which the probe pins 101b are placed, to 
which an area of the Si substrate 102c, in which the probe pins 
101c are placed, is added- In other words , the penetration hole 
is formed to be larger than the area of the Si substrate in which 
the probe pins are placed, wherein the Si substrate has already 
been used for joining the probe pins to the base substrate 106, 
before joining the probe pins to the base substrate 106 using 
the Si substrate on which the penetration hole has already been 
formed . 

[0055] Then, like the third step of the manufacture method 

shown in Fig. 4, the first surface of the Si substrate 102a is 
attached to the base substrate 106, and the probe pins 101a are 
joined to the pin pads 110a. Then, after the probe pins 101a 
are joined to the pin pads 110a, the Si substrate 102a holding 
the probe pins 101a is eliminated by etching or mechanical peeling 
(first process) . Then, after the Si substrate 102a is eliminated, 
the probe pins 101b are joined to the pin pads 110b by attaching 
the first surface of the Si substrate 102b to the base substrate 
106 in order that the probe pins 101a joined with the pin pads 
110a are placed within the penetration hole 104b. Then, after 
the probe pins 101b are joined to the pin pads 110b, the Si 
substrate 102b holding the probe pins 101b is eliminated by 
etching or mechanical peeling (second process) . Then, after 
the Si substrate 102b is eliminated, the probe pins 101c are 
joined to the pin pads 110c by attaching the first surface of 
the Si substrate 102c to the base substrate 106 in order that 
the probe pins 101b joined with the pin pads 110b are placed 
within the penetration hole 104c. Then, after the probe pins 
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101c are j oined to the pin pads 110c, the Si substrate 102c holding 
the probe pins 101c is eliminated by etching or mechanical peeling 
(third process) . Repeating the same process until the sixth 
process, the probe pins 101a, 101b, 101c and lOld are joined 
to the pin pads 110a, 110b, 110c and llOd. 

[0056] Further, the lengths of the Si substrates 102a, 

102b, 102c and 102d in the extension direction of the probe pins 
101a, 101b, 101c and lOld after the penetration holes 104a, 104b, 
104c and 104d are formed respectively are preferably longer than 
the interval between the probe pins. Accordingly, the shape 
and strength of the Si substrates 102a, 102b, 102c and 102d can 
be maintained. 

[ 0057 ] According to the method for manufacturing the probe 

card 16 as above, since the Si substrate can be attached to the 
base substrate 106 with stability so that the probe pins and 
the pin pads can be positioned with high precision, a probe card 
16 whose the pitch between the probe pins is extremely narrow 
can be manufactured. 

[0058] Fig. 7 shows another method for manufacturing a 

probe card 16 according to a second embodiment. 

[0059] Although the penetration hole is formed on the Si 

substrate and the probe pins are formed to be held in the 
penetration hole in the method for manufacturing the probe card 
16 described in relation to Fig. 6, the probe pins may be formed 
at end parts of the Si substrate. Hereinafter, the different 
part from the method for manufacturing the probe card 16 described 
in relation to Fig . 6 will be describedmainly, and the description 
of the same part will be omitted partly. 

[0060] A plurality of probe pins 101a is first formed on 

the first surface of the Si substrate 102a by depositing a 
conductive material. Then, a part of the Si substrate 102a on 
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which first ends (root parts) of the probe pins 101a are placed 
is left while the other part of the Si substrate 102a is eliminated 
by etching or mechanical peeling in order that the first ends 
of the plurality of probe pins 101a are fixed to the Si substrate 
102a and second ends of them are free. Then, the first ends 
are fixed to the first surface of the Si substrate 102a and the 
second ends are bent in a direction from the first surface to 
the second surface of the Si substrate 102a, so that the plurality 
of probe pins 101a can be formed to be held freely outside the 
Si substrate 102a. In addition, in the same way, the probe pins 
101b, 101c and lOld are formed on the Si substrate 102b, 102c 
and 102d respectively. In addition, signal transmission lines 
having pin wiring patterns and pin pads are formed in the base 
substrate 106. 

[0061] And, the first surface of the Si substrate 102a 

is attached to the base substrate 106, the probe pins 101a are 
joined to the pin pads 110a and the Si substrate 102a is eliminated 
by etching or mechanical peeling (first process) . Then, in the 
same way, the probe pins 101b, 101c and lOld are joined to the 
pin pads 110b, 110c and llOd respectively (second, third and 
sixth processes) . 

[0062] According to the method for manufacturing the probe 

card 16 as above, since the amount of the Si substrate eliminated 
is small, the time for etching or mechanical peeling can be 
reduced. 

[0063] Fig. 8 shows the configuration of a probe card 16 

and a method for manufacturing it according to a third embodiment . 
Fig. 8A is a plan view showing the configuration of the probe 
card 16, and Fig. 8B and C are cross-sectional views showing 
the method for manufacturing the probe card 16. 



18 



[0064] As shown in Fig. 8A and 8C, the probe card 16 of 

the third embodiment includes a plurality of probe pins lOle, 
lOlf , lOlg, lOlh, lOli and lOlj arranged in a lattice shape on 
the base substrate 10 6 . The probe pins lOle, 10 lg and 10 li extend 
in a predetermined direction, and the probe pins lOlf , lOlh and 
101 j extend in a direction opposite to the predetermined direction . 
In addition, the probe pins lOle, lOlf, lOlg, lOlh, lOli and 
101 j are arranged along a direction substantially perpendicular 
to the extension direction in a plurality of lines respectively. 
Fig. 8 shows an example where the probe pins lOle, lOlf , lOlg, 
lOlh, lOli and lOlj of six columns and four rows are arranged 
with a narrow pitch. 

[00 65] Hereinafter, the method for manufacturing the probe 

card 16 according to the third embodiment will be described 
referring to Fig. 8A and 8B. Hereinafter, the different part 
from the method for manufacturing the probe card 16 according 
to the second embodiment described in relation to Fig. 6 will 
be described mainly, and the description of the same part will 
be omitted partly. 

[0066] Like the first step of the manufacture method shown 

in Fig. 2 a penetration hole 104e of a rectangular shape is formed 
in a Si substrate 102e, and the probe pins lOle and lOlf of the 
plurality of probe pins are formed on the first surface of the 
Si substrate 102e. At this time, the probe pins lOle are formed 
in order that first ends of them are fixed to the first surface 
of the Si substrate 102e and second ends of them are bent in 
the second surface opposite to the first surface of the Si 
substrate 102e to be held freely within the penetration hole 
104e. In addition, the probe pins lOlf are formed in order that 
first ends of them are fixed to the first surface of the Si substrate 
102e at a position facing the probe pins lOle to the penetration 
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hole 104e and second ends of them are bent in the second surface 
opposite to the first surface of the Si substrate 102e to be 
held freely within the penetration hole 104e. Particularly , 
the probe pins lOle and the probe pins lOlf are substantially 
symmetrically formed at two facing sides of the penetration hole 
104e of a rectangular shape respectively. 

[0067] In the same way, a penetration hole 104g together 

with the probe pins lOlg and lOlh are formed on the Si substrate 
102g, and a penetration hole 104i together with the probe pins 
lOli and 101 j are formed on the Si substrate 102i. Further, 
the penetration hole 104g is formed to be larger than an area 
of the Si substrate 102e where the probe pins lOle and lOlf are 
placed, and the penetration hole 104i is formed to be larger 
than an area the Si substrate 102g where the probe pins lOlg 
and lOlh are placed, 

[0068] Then, signal transmission lines having pin wiring 

patterns 108 and the pin pads llOe, HOf , llOg, HOh, HOi and 
110 j are formed in the base substrate 106. The base substrate 
106 may be a multi-layer substrate having the pin wiring patterns 
108 of a plurality of layers, and it allows the pin pads llOe, 
HOf, llOg, HOh, HOi and 110 j and the correspondingly external 
terminals or contacts to be coupled with each other electrically . 
[0069] Then, like the third step of the manufacture method 

shown in Fig. 4, the first surface of the Si substrate 102e is 
attached to the base substrate 106, and the probe pins lOle and 
101 f are j oined to the pin pads llOe and 110 f respectively . Then, 
after the probe pins lOle and lOlf are joined with the pin pads 
llOe and HOf , the Si substrate 102e holding the probe pins lOle 
and lOlf is eliminated by etching or mechanical peeling (first 
process) . Then, after the Si substrate 102e is eliminated, the 
first surface of the Si substrate 102g is attached to the base 
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substrate 106 in order that the probe pins lOle and lOlf joined 
with the pin pads llOe and HOf respectively are placed within 
the penetration hole 104g, and the probe pins lOlg and lOlh are 
joined to the pin pads llOg and HOh respectively. Then, after 
the probe pins lOlg and lOlh are joined with the pin pads llOg 
and HOh respectively, the Si substrate 102g holding the probe 
pins lOlg and lOlh is eliminated by etching or mechanical peeling 

(second process) . Then, after the Si substrate 102g is 
eliminated, the first surface of the Si substrate 102i is attached 
to the base substrate 106 in order that the probe pins lOlg and 
lOlh joined with the pin pads llOg and HOh respectively are 
placed within the penetration hole 104i, and the probe pins lOli 
and lOlj are joined to the pin pads HOi and HOj respectively 

(third process) . 

[0070] According to the method for manufacturing the probe 

card 16 as above, since the probe pins of two columns can be 
joined with the base substrate using one Si substrate, the time 
for etching or the like can be reduced. Therefore, the 
manufacture time of the probe card 16 can be shortened, and the 
probe card 16 can be manufactured at a low cost. 
[0071] Fig. 9 shows a method for manufacturing the probe 

card 16 according to a fourth embodiment. Fig. 9A is a plan 
view of the configuration of the probe card 16, and Fig. 9B, 
9C and 9D are plan views showing the method for manufacturing 
the probe card 16. 

[0072] As shown in Fig. 9A, the probe card 16 of the fourth 

embodiment includes a plurality of probe pins 101k, 1011 and 
101m of a lattice shape arranged on the base substrate. The 
probe pins 101k, 1011 and 101m extend in a direction toward a 
center on the base substrate. Fig. 9 shows an example where 
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the probe pins 101k, 1011 and 101m of six columns and six rows 
are arranged with a narrow pitch. 

[0073] Hereinafter, themethod for manufacturing the probe 

card 16 according to the fourth embodiment will be described 
referring to Fig. 9B, 9C and 9D. Although the penetration hole 
of a rectangular shape is formed on the Si substrate and the 
probe pins are formed at the two facing sides of the penetration 
hole respectively in the method for manufacturing the probe card 
16 according to the third embodiment described in relation to 
Fig. 8, theprobe pinsmaybe formedat four sidesof the penetration 
hole respectively. In other words, the probe pins may be formed 
to round the penetration hole. Hereinafter, the different part 
from the method for manufacturing the probe card 16 according 
to the third embodiment described in relation to Fig. 8 will 
be described mainly, and the description of the same part will 
be omitted partly. 

[0074] As shown in Fig. 9B, a penetration hole 104k of 

a rectangular shape is first formed on the Si substrate 102k, 
and a plurality of probe pins 101k is formed on the first surface 
of the Si substrate 102k. At this time, the probe pins 101k 
are formed in order that first ends of them are fixed to the 
first surface of the Si substrate 102k and second ends of them 
are bent in a direction toward the second surface opposite to 
the first surface of the Si substrate 102k to be held freely 
within the penetration hole 104k. In addition, the probe pins 
101k are formed symmetrically at two facing sides of the 
penetration hole 104k of a rectangular shape respectively. 
[0075] In addition, as shown in Fig. 9C, a penetration 

hole 1041 of a rectangular shape is formed in a Si substrate 
1021, and a plurality of probe pins 1011 is formed on the first 
surface of the Si substrate 1021. At this time, the probe pins 
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1011 are formed in order that first ends of them are fixed to 
the first surface of the Si substrate 1021 and second ends of 
them are bent in a direction toward the second surface opposite 
to the first surface .of the Si substrate 1021 to be held freely 
within the penetration hole 1041. In addition, the plurality 
of probe pins 1011 are formed at the four sides of the penetration 
hole 1041 of a rectangular shape respectively. 
[0076] In addition, as shown in Fig. 9D, a penetration 

hole 104m of a rectangular shape is formed in a Si substrate 
102m, and a plurality of probe pins 101m is formed on the first 
surface of the Si substrate 102m. At this time, the probe pins 
101m are formed in order that first ends of them are fixed to 
the first surface of the Si substrate 102m and second ends of 
them are bent in a direction toward the second surface opposite 
to the first surface of the Si substrate 102m to be held freely 
within the penetration hole 104m. In addition, a plurality of 
probe pins 101m are formed at the four sides of the penetration 
hole 104m of a rectangular shape respectively. 
[0077] Further, the penetration hole 1041 is formed to 

be larger than an area where the probe pins 101k of the Si substrate 
102k are placed, and the penetration hole 104m is formed to be 
larger than an area where the probe pins 1011 of the Si substrate 
1021 are placed. 

[0078] Then, the first surface of the Si substrate 102k 

is attached to the base substrate, the probe pins 101k are joined 
to the pin pads of the base substrate and the Si substrate 102k 
is eliminated by etching or mechanical peeling (first process) . 
Then, after the Si substrate 102k is eliminated, the first surface 
of the Si substrate 1021 is attached to the base substrate in 
order that the probe pins 101k are placed within the penetration 
hole 1041, the probe pins 1011 is joined to the pin pads of the 
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base substrate and the Si substrate 1021 is eliminated by etching 
or mechanical peeling (second process) . Then, after the Si 
substrate 1021 is eliminated, the first surface of the Si 
substrate 102m is attached to the base substrate in order that 
the probe pins 1011 are placed within the penetration hole 104m, 
the probe pins 1 01m are j oined to the pin pads of the base substrate 
and the Si substrate 102m is eliminated by etching or mechanical 
peeling (third process) . 

[0079] According to the method for manufacturing the probe 

card 16 as above, since the plurality of probe pins is formed 
at the two or four sides of the penetration hole of the Si substrate, 
the Si substrate is controlled not to be shaky when combining 
the Si substrate and the base substrate, so that the Si substrate 
and the base substrate can be positioned with stability. 
Therefore, the probe pins and the pin pads can be positioned 
with high precision. 

[0080] In addition, a lot of probe pins can be joined to 

the base substrate in one stroke so that the number of the joining 
processes can be reduced, and the number of elimination processes 
of the Si substrate can be reduced. Therefore, since the time 
for etching or mechanical peeling can be reduced, the manufacture 
time of the probe card 16 can be shortened, and the probe card 
16 can be manufactured at a low cost. 

[0081] Although the present invention has been described 

by way of exemplary embodiments, it should be understood that 
those skilled in the art might make many changes and substitutions 
without departing from the spirit and the scope of the present 
invention, which is defined only by the appended claims. 
[0082] For example, if the interval between the probe pins 

is larger than the width of the Si substrate necessary to maintain 
the shape and strength of the Si substrate, a plurality of 



penetration holes may be formed in the Si substrate and the probe 
pins may be formed on each of the plurality of penetration holes 
so that more probe pins can be joined to the base substrate in 
one stroke . Accordingly, the manufacture time of the probe card 
16 can be further reduced. 

[0083] As obvious from the description above, according 

to the present invention, it is possible to provide a probe card 
having minute probe pins with high precision. 



